inhibit the microtubule bundling activity of PRC1 in metaphase [8] . Similarly, experiments in budding yeast suggest that Cdk1 phosphorylation of the microtubule binding domain of INCENP is important to keep this chromosomal passenger protein from associating with metaphase spindles [9] .
A recent study [10] has shown that, in both humans and the nematode Caenorhabditis elegans, MKLP1 is also a target of Cdk1. Cdk phosphorylation inhibits the motor activity of MKLP1 and, as with PRC1 and INCENP, prevents its localization to the metaphase mitotic spindle. Precocious localization of MKLP1 and INCENP to metaphase spindles, induced by mutating sites of Cdk phosphorylation, results in lagging chromosomes and chromosome segregation defects [9, 10] . The cause of the defects in chromosome segregation is not entirely clear. Normally, the central spindle forms through bundling and stabilization of overlapping, anti-parallel non-kinetochore microtubules. It is possible that the premature induction of central spindle formation in metaphase leads to bundling of kinetochore and non-kinetochore microtubules that impairs chromosome segregation in anaphase. Careful examination of these cells using light and electron microscopy will be required to determine if this is the correct explanation.
Loss of Cdk activity in anaphase alone is not enough to allow central spindle formation. The central spindle components phosphorylated by the Cdk also need to be dephosphorylated in a timely manner. Several studies have implicated Cdc14 phosphatases, which have specificity towards Cdk sites, in this event. Budding yeast Cdc14 was shown to be able to dephosphorylate INCENP, and is required for localization of INCENP to the central spindle [9] . Mammalian Cdc14A can also dephosphorylate INCENP, suggesting that this may be a conserved mechanism [11] . Initial studies in C. elegans suggested that Cdc14 plays an essential role in cytokinesis and is required for localization of MKLP1 to the central spindle [12] . A later study [13] found that Cdc14 is not actually essential for viability, raising questions about its role in MKLP1 localization. Subsequent examination of this issue revealed that, in a strain expressing MKLP1-GFP, Cdc14 is essential, and MKLP1-GFP depends on Cdc14 for localization to the central spindle [10] . This is presumably because the MKLP1-GFP fusion protein has somewhat perturbed function (M. Glotzer, personal communication) and is thus sensitized for Cdc14 loss of function. Nevertheless, the observations reveal an important, but not essential, role for Cdc14 in MKLP1 localization to the central spindle. Cdc14 itself has been detected in the spindle midzone, raising the possibility that it is able to dephosphorylate numerous targets at the spindle midzone [11, 12] .
A In mammalian cells, it was shown that Aurora B localizes, not just to the central spindle, but also to the cell cortex in the cleavage furrow, and that furrow localization depends on astral, but not central spindle microtubules [14] . Aurora B also seems to direct localization of MKLP1-CYK-4 complexes to the cell cortex [15, 16] Further experiments suggest that the central spindle is not absolutely required for cytokinesis. C. elegans embryos deficient for PRC1 or MKLP1 exhibited similar disruptions in their central spindles, as judged by tubulin staining, though only the MKLP1 deficiency caused major cytokinesis defects. In another study [17] , cells that lacked a central spindle -as a result of being induced to exit mitosis with monopolar spindles -were found to form furrows, containing INCENP, near the ends of stabilized microtubules that passed through the unsegregated mass of chromatin. How these microtubules are stabilized and why they seem to induce furrowing is unclear, but the results do show that a bipolar array of microtubules is not required for furrowing. Thus, at least under some circumstances, astral microtubules can induce furrowing in mammalian cells, consistent with a previous study [18] .
Together, these results suggest that the fundamental mechanisms for determining the division plane in cytokinesis are conserved, the differences simply being a matter of emphasis on astral microtubule versus central spindle stimulation. In the future, it will be important to understand better the interplay between the central spindle and astral microtubules in cytokinesis. 
